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(57)Abstract: 

PURPOSE: To devise a camera such that a 2-eye reflex 
optical system is not required different from a 
conventional stereoscopic camera resulting in requiring 
no large sized configuration, no range finder over a wide 
band by means of an ultrasonic wave or the tike is not 
required and an optica! system of a conventional single- 
eye reflex electronic still camera is utilized without any 
modification, 

CONSTITUTION: The above camera consists of a 
focusing lens 1 driven by a motor 6. a CCD 2, a pre- 
stage circuit 3, a memory 4 for a picture data, a picture 
storage device 5. and a processing circuit 7. The 
processing circuit 7 calculates an optimum focusing 
position for each division area based on a picture data 
for each drive stage number and calculates a shift for 
generating a stereo pair picture based on the focusing 
position data to generate the stereoscopic picture data. 
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* NOTICES * 

The Japanese Patent Office is n t responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



CI im A focus data appearance means to obtain each data showing the focus degree of two 
0? more split fields set up in the concerned field at the time of covering the predetermined 

cTon an making it scan a focusing glass as a value about the position of a focusing gla s^ An 
op mum focus position identification means to each discriminate the optimum ocus posrtK.n 
corresponding to the optimum focus status for every ^^ove-mentioned spirt fie^^^^^^^^^ 
each data obtained by the above-mentioned focus data appearance means. A shft amount 
cakulaSn mrns to compute the necessary reproduction position shift amount for reproducing 
t ctu" image for every above-mentioned split field based on the optimum focus position 
data discriminated by the above-mentioned optimum focus posrtion identrfication means. _ 
1 ec iverihe soHd electronic still camera characterized by coming to provide a record signal 

hTm a to perform signal processing for performing record corresponding to t^^ ^TZ^ 
Reproduction position sh'rft amount obtained by the above-mentioned shift-amount calculation 
means for every above-mentioned split field. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Sof the Invention] this invention relates to a solid electronic still camera and the solid 
lliictronic still camera which can acquire the picture image for solid ,mage display in a still 
camera in detail based on a photographic subject distance information. 

rOescriDtion of the Prior Art] About a'solid picture image camera or solid image display 
ecu pment much proposals are made from the former. For example the image-measunng 
eauipment oTan indication in a Provisional-Publication-No. 23740 [ 50 to ] official report 

les a Regeneration picture image, i.e.. the picture image of a —^^^^^^^^^^^^^^ . 
nhotosraoh of a photographic subject is taken with two cameras and a part for the parallax Dy 
the eft eye and he r ght eye was shifted to right and left. In add^ion. in order to o serve the 
Xe imie of this stereo pair as a solid picture image, the liquid crystal spectacles driven as 
everyone knows synchronizing with a regeneration screen are used. 
[0003] Moreover the solid image display equipment of an indication ,n the ^^Panese Patent 
o uvLZn Z ^SlAO [ 55 to ] official report is the solid image display equipment which obtained 
"einorX^f^^^^^ 

depth information in this equipment may be computed in quest ofa mutual <=°^«'fj°" f 
signal from the image information a photograph of was taken with two cameras, and you may 
Set to use the altftude determination means by the uftrasonic wave or the HerUian wave^ 
000^ M e^er asler solid image- display equipments, ^'though there is a so^^ 
hdog am this method is still expensive equipment and separates from the fi^'^^fth* technical 
doml of things, such as an electronic camera of this invention, in the place of present 

[p°oblem(s) to be Solved by the Invention] It is necessary to use two cameras space and 

S£'=rr^-rr.;:rr.=™.r™.":. 

[0007] The purpose of this invention is made in ord r to solve aoov 

^ . .. 2001/07/13 
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low cost 

[Ss for Solving the Problem] A focus data appearance means to ffjin each data showing 
hp foLs degree of two or more split fields set up in the concerned field when the sol d 
IcSon c St ca^e a of this invention covers the predetermined section an makes ,t scan a 
f Z dfss as Tvalue about the position of a focusing glass. An optimum focus position 
SSlTmea^stLh 

optimum focus status among each data ^^^^^ ^^^^^^^^^^^^^ ^^ans to compute the 

"Sed sWfl-^ount calculation ™ans fcr .ve,v ab.v,-ment,.n,d spW M. 

™l R,«d or, the oDtimum focus position data discriminated by the above-mentioned 

i:rir:i:i;io'^n ~ 

shift amount is acquired. 

Klllel Based on the example of illustration, this invention is explained below. Drawing..! is a 
Srb^ll'^tdTai^mo^ 

~rri:^^:^^ 

S^p^sTa-^^^^^^^^^^^ 

image m'emory 4 once memorizes as a digitization ^ " 

mentioned image data, the optimum ^V,^^^^^^^^^^^ circuft 

image is detected by the processing circuit 7. and the butter memory 

memorizes. . . , . ^ i.jf^ amount for stereo pair 

mm 91 And based on the above-mentioned focus position data, ine sn n. «« uu 

S iCs wbi:h shows the e.»* c, tn, oa*x^^e o - 
appointed photcraphv picture image calculates^ ^"fZZ. of rstore"pair picture ima,e 

s;rr;e^rj.t:tri:s=^^^^^ 

memory recrdin, device «ilh a digtol signal. Mon»y. . f^^'^^ j'^'j^j ^li^. 

r:SeStrcrr^^^^^^^^^ 

^ . .. 2001/07/13 
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image data and R image data to one picture, for example, it records on a floppy disk. And to 
frame record data, to record L picture image on 1 and 2 truck scale division, and what is 
necessary is just made to record R picture image on 3 and 4 truck scale division, respectively. 
Moreover, it is also possible to record on th truck which the data of the subject-copy image 
(refer to the drawing 7 ) with which the move of a shift amount besides the above-mentioned 
stereo pair picture image is not made also follow. This present picture image is a picture image a 
photograph of was taken with the lens 1, and the picture image of one sheet the focus suits 
whose center section corresponds. 

[0014] Next, the split field of the above-mentioned photographic subject image is explained 
concretely Drawing 2 shows the picture image G frame incorporated by CCD2. and subdivides it 
in the shape of a grid. Let the one field be a split field (areas i and j). Although it is better for this 
split field to be possible, to restrict the resolution top of a solid picture image, and to be 
subdivided, if it is made not much small, the fault of changing data by slight motion of a 
photographic subject will arise. Moreover, since a focus detection, processing speed, memory 
space which are mentioned later are affected, a proper area is defined from those conditions. In 
addition as shown in d rawing 2 , area i of a split field and area] correspond to the sequential 
predetermined memory addresses Ai and Aj of the processing circuit 7 etc.. respectively, and the 
number-of-stages data of each focus position are written in those addresses. 
[0015] A detection of the optimum focus position of each above-mentioned split field carries out 
digital quantity region band pass filter ♦* of the data corresponding to the concerned spirt field 
among the image-memory data obtained in connection with a delivery of a focusing glass 1 and 
extracts the contrast information which is a high region component, i.e.. a contrast value. And 
the above-mentioned lens drive number of stages judged to be a focus posrtion wrth reference to 
the contrast value is considered as the above-mentioned optimum focus posrtion. Drawing 3 
shows the contrast value change of areas i ahd j to lens delivery drive number-of-stages n^ As 
shown in this view, rt is shown that it will be in the optimum focus status (a contrast value shows 
a peak) by drive number-of-stages p (i) to area i. and it is shown that it will be in the optimum 
focus status by drive number-of-stages p (j) to area j. An optimum focus drive number of stages 
is detected to all the areas of picture frame G. and rt is used for the operation of a shift amount 

mentioned later. ■ i.- l ■ 4.u 

[0016] Then, based on the optimum focus drive number of stages of each area i which is the 
above-mentioned spirt field detected by the processing circurt 7. i.e.. contrast value peak 
number-of-stages p. (i). it is necessary to compute the shift amount for generating, the parallax 
by the eye i e a stereo pair picture image, on either side. Drawing 4 is drawing having shown the 
relation of the position of picture frame flat-surface F which is going to generate the posrtion 
and solid picture image of an eye on either side, and distance lo shows the spacing of an eye and 
picture frame flat-surface F. , ^ i.u j' i 

[0017] The above-mentioned drive number of stages has the relation proportional to the display 
by the diopter scale of photographic subject distance. Therefore, the above-mentioned shift- 
amount S (i) of area i is shown by primary formula wrth a contrast value peak number of stages. 

namely. - s(i) =k {p(i)-Pol (1) , . . u ... • * 

It becomes Here, k is a coefficient which gives a cubic effect, is defined by the function of 
human beings eye. and is set to k>=0. Moreover, Po shows the lens drive number of stages 
corresponding to the above-mentioned distance lo. In addition, since the detection precision of 
AF (autofocus) is also proportional to the diopter of photographic subject distance, rt^ 
convenient to be ** carried out of the shift amount by (1) formula. Moreover, only shift-amount 
s (i) is shifted to right-hand side by the above-mentioned (1) formula by L picture image of a 
stereo pair screen, and only shift-amount s (i) is shifted to left-hand side by R picture image. 
However, when a sign becomes -. rt is shifted to an opposrte direction wrth the above^ Moreover, 
as shown in a formula (1). the shift amount of the photographic subject on a picture frame flat 

surface is set to 0. . 
[0018] Next based on the flow chart of view 9 . rt explains per solid image data generation 
processing operation of the camera of this exampi . First, in st p SI . a focusing glass 1 is 
returned to an inftial valve position (drive operation n= 0). Then, rt will be in the warting state of 
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an ON operation of a trigger switch (step S2). Pr d termined dnves a motor 6 a '^^f ^'f 
stages every by trigger switch-on, and incorporation of image data is started (step S3). And ,t 
continues until number-of-stag s n is set to number-of-stages Nmax of PO-t- lank range (step 
S4 5) When a drive number of stages reaches Nmax, it progresses to step S6. In addition, 
processing from this step SI to step S5 is processing by the focus data appearance means 
r0019] In step S6, the aforementioned peak number-of-stages p (i) for every area is computed 
based on the above-mentioned image data (step S6). In addition, this step is processing by the 
optimum focus position identification means. 

[0020] Then, based on each above-mentioned number-of-stages p (i), shift-amount s (i for 
every area for a stereo pair picture image is computed by the aforementioned (1) formula (step 

57) In addition, this step serves as processing by the shift-amount calculation means. 
[0021] Then each pixel data in which only each above-mentioned shift-amount s (i) has 
photography informations (a color, luminosity, etc.) to one image data a photograph of was taken 
Ey the focusing glass 1 is shifted, and the stereo pair image data of L and R is generated (step 

58) In the above-mentioned L and R picture image, it becomes a symmetrical shift position. 
Processing of this step is processing of a record signal shift means. . , 
[0022] And in step S9, the sub routine of correction processing which is processing and stopgap 
processing of the lap section which are mentioned later is called. This processing is processing 
which was produced since shift processing of L or R picture image-was performed to the o^'e'na' 
photography data and which laps and corrects a fraction and the fraction of an opening. After the 
above-mentioned correction processing, the stereo pair image data of L and R is transmrtted and 
recorded on a recording device 5. and ends this processing. Drawin g 8 shows an example of the 
stereo pair picture image of L generated by the above-mentioned data processing and R. 
Drawing? shows the mono-****** picture image before shifting. Among the photographic 
s";;bj^te of d_ra_wingL7 , a short distance and B make it as middle distance, and photographic 
subject A makes C a long distance. „ . . ,.u u 

[0023] Drawing 10 shows the sub routine of lap section processing called by the above- 
mentionld^^^SS. This lap section D says the fraction with which areas i1 and i2 have lapped 
on L or R screen so that it may be shown as a result of [ 5A3^MfIoc^^n&lfLe^^-^^ 
drawing ). In addition, it is the image changed into the image seen from the position shifted to the 
i^the right from the taking-lens posWon where L and R picture image are J.^tual as main 
causes which lap partial D produces in this way, and is for the fraction (lap section D) wh^ch it 
can curve, and the concerned photographic subject should become a negative and should 
disappear to produce a visual axis virtually. Therefore, if the lap section rec^^."^'^^^^^^^^^ 
image data of the photographic subject of the nearer one in order to rectify this lap fraction, the 
correction which does not have sense of incongruity more will be made. 
[0024] Then, distinction of whether it laps on the image data shifted at step S21 in this sub 
routine, and there is any section is performed. If there is no lap section it w 1 escape from this 
sub routine. When there is lap section, ft progresses to step S22. and the value of the peak 
number of stageses p (i1) and p (i2) of the concerned areas i1 and i2 to <^7V out is compar^^^^^^ 
[0025] And when [ with the number-of-stages p (i1) larger than number-of-stages p (i2) ] rt cuts 
i e when the posrticn of an area i1 is more sftuated in this side), -t progresses to step S23, and 
t^e'image data of an area i1 is used as image data of this lap sect on. However^conve se^y when 
t e number-of-stages p (12) is larger than number-of-stages p (i1) (Ke when the posrt on of an 
area i2 is this side), it progresses to step S24. and the image data wrth an area ,2 is used as 
Tage dati of this lap secLn. This processing is performed to the lap section of all image data, 
and a return is carried out from this sub routine. „ j t, , .Unw-- 

[00261 Drawing 1 1 shows the sub routine of stopgap section processing cajed by the above 
ment oSs9. This stopgap processing is processing which rectffies the open.ng between 
The areas produced by shift processing. Since areas i1 and 12 hav estranged on L o R screen 
so t t i may be shown as a result of [ 6] ^hift prnressin, (for example, drawing ). this op n ng 
ect 0 E is produced, in addition, the fraction L and whose R picture image ar ""^g s changed 

image seen from the posftion shifted from the actual taking-iens P°;*on to the left o 
ihe right, and a visual axis does not look virtually from a lens 1 the surroundings behind [ small ] 
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a Dhotographic subject as main causes which the opening section produces in th.s way -- an 
opentg - - it carries out and is for being generated Therefore, if the open.ng section ,s 
recS using the image data of the photographic subject of the area of the farther one ,n order 
[' rectify this opening s ction. the correction which does not have sense of incongruity more w.ll 

fo027nhen. distinction of whether there is any opening section on the image data shifted at 
step S31 in this sub routine is performed. If there is no fraction of an opening it will escape from 
this sub routine. When there is opening section, it progresses to step S32 and the value of the 
peak number of stageses p (i1) and p (i2) of the concerned areas i1 and ,2 to carry out is 

S And when [ with the number-of-stages p (i 1 ) larger than number-of-stages p (12) ] it cuts 
ie when the position of an area i1 is more situated in this side), it progresses to step S33 and 
tre'image data and the image data of near of an area i2 are obscured and used as image data of 
hfs opening section. However, conversely, when [ with the number-of-stages p 02 larger than 
number-of-stages p (i1 ) ] it cuts (i.e., when the posftion of an area i2 is more situated ,n h^ 
side) it progresses to step S34. and as image data of this opening section, the image data and 
the image data of near of an area i1 are obscured, and it uses as correction value. This 
processing is performed to the fraction with the opening between all .mage data, and a return is 
clrried out from this sub roatine. In addition, you may rectify the above-mentioned correction in 
a gray color, using not only the data of area i but the image data before and behind it. 
[Om] By the way. in distinction processing of step S 22 and 32 in the ^"ove-mentioned sub 
outine the value of the peak number of stageses p (il) and p (.2) does not become equal. The 
^und lap! or ft is because an opening is what is produced by the deference in the photographic 

subiect distance of an area. ... ^. 

[0030] Moreover, in step S 3 and 4 of the above-mentioned mam routine, it is necessary to. 
incorporate all the image data of each number of stages, and becomes disadvantageous .n 
memory space. This problem is solvable with the technique shown in Japanese Patent 
AppTc^tion No. 269490 [ two to ] for which these people applied previously That is, it eaves 
only a required information, and the remaining data can save memory sharply, if it is made to 

m^] Moreover, the number of the lens drive number of stageses for incorporating a contrast 
nformaln needs to set up an appropriate number of stages by memory ^P-e. the processing 
Le, etc. Moreover, although one image data which had a focus in the center section a a 
photography picture image of the origin for generating the image data of a stereo pair picture 
mage in he above-mentioned example was used, if only the image data of the area wh chjne 
lus uited to each area is extracted from the photography picture .mage of all drive number of 
stageses and a stereo pair picture image is generated, a deep stereo pair picture image will be 
infinitely acquired for the depth of focus. 

fEffect of the Invention] As mentioned above the solid electronic still camera of this invention 
4ce op imum^^^^^^ position data are obtained by scanning of a focusing glass and the picture 
fj,age oS image d splay was acquired based on the data, the thing of this invention without 
no 'ne ing ptical system of 2 eye type like the conventional stereoscop.c -mera^t erefore 
larw-sized-iz^ng moreover, it is also possible not to need the distance measuring equipment of 
hfwide area bj the ultrasonic wave etc.. but to use the optica, system of the c^vent. a, 1 
eye type electronic still camera as rt is. it is compact, and .s a low cost - etc. rt has a 
remarkable effect 
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